Introduction
Heart failure (HF) is a serious health care problem, and patient education, participation and empowerment are necessary to improve quality of life, prevent worsening of HF and reduce unplanned admissions to hospital. 1, 2 In 2004, in recognition of this, members of the Board of the Heart Failure Association (HFA) of the European Society of Cardiology (ESC) initiated meetings with patients and health care professionals (e.g. cardiologists, HF nurses, general practitioners) to gain input on how this need might be met. This resulted in an initiative to develop an attractive website providing information on living with HF delivered in easily understood lay terms and informative animations aimed at patients, and their families and carers. Multiple industrial partners in cooperation with the HFA provided unrestricted grants to help construct and launch the website, which was designated 'heartfailurematters.org'. A web-based medium was chosen to enable patients and their carers to access information from health care providers at the pace and place of their choosing. The challenge was to create and promote a user-friendly website targeting a large and heterogeneous population, in the context of the scant knowledge of and experience in using the Internet available at that time.
A group consisting of HF cardiologists, primary care physicians, HF nurses, HF patients, pharmacists and lay people from across Europe was established to develop the content and design of the website. The URL (uniform resource locator) heartfailurematters, with its appropriate double meaning, was chosen. The original funding was provided by the HFA along with 22 industry sponsors. A professional agency specializing in building web-based health care education materials, Litmus MME (based in London, UK), was chosen to work with the HFA in creating the site.
After 2 years of preparation and development, www .heartfailurematters.org (HFM site) was officially launched in September 2007 in English by the information technology (IT) department of the European Heart House. The website has subsequently been translated into other languages and is currently available in nine languages, including English, French, Spanish, German, Russian, Dutch, Greek, Arabic and Portuguese. A Swedish version was due to be completed during 2017. Each new translation was prepared and validated by a task force from the relevant country. The French, Spanish and German sites were launched in 2008, the Russian and Dutch sites in 2012, the Greek and Arabic sites in 2014, and the Portuguese site in 2015. During 2014 and 2015, the format and design of the HFM site were completely renewed to make the site more attractive and easier to navigate, in line with modern technological standards and user preferences.
The aim of the HFM site is to provide a user-friendly educational tool for the large and diverse population of patients with HF and their carers so that they can better understand HF, make appropriate lifestyle modifications and understand the importance of effective treatment options.
. 
Methods Design
The HFM site provides independent information that is consistent with the ESC guidelines on HF. 1 Importantly, the website contains only essential information on HF and its management, and avoids the inclusion of controversial cutting-edge material that might provoke disagreement between patients and their health care providers. The scientific content of the site is the responsibility of the HFM core group, under the auspices of the HFA. The HFM core group has monthly telephone conferences, conducts three face-to-face meetings annually and periodically reviews the site's content to assure its consistency with current practice. Technical issues, layout and content are maintained and kept up to date by dedicated personnel at the ESC European Heart House (LA and AC). The essential content of the HFM site consists of practical information on underlying pathophysiology, diagnosis, lifestyle, self-care, medication and devices delivered in an easily understood manner. The information is provided in several formats (e.g. text, animations, movies, downloadable tools) to meet users' preferences. 
Content of the 'heartfailurematters.org' website
The content and layout of the HFM site are shown in Figure 1 . As previously noted, the layout was recently renewed. Figure 1 shows both the old and new layout formats, which are described below.
From 2010 to 2014, the homepage (which was compact and did not include a scrolling option) presented general information on HF. An avatar, named 'Anna' (Figure 1) , was provided to verbally guide users through the website. The early version of the homepage showed the subpages mainly listed horizontally across the top of the screen. Providing information on the following subjects: 'Understanding heart failure'; 'What can your doctor do'; 'What can you do'; 'Living with heart failure'; 'For caregivers'; 'Warning signs'; 'FAQ' [frequently asked questions], and 'Ask your doctor'.
Each subpage provided access to other pages containing more detailed information on the topic. For example, under 'Understanding heart failure', a page presented 'Symptoms of heart failure' and 'Common tests for heart failure'. The website also provided useful tools such as a printable monitoring chart (to record bodyweight, blood pressure and current medications). In addition, original animations explaining HF and patients' and caregivers' experiences (in video format or text) were available. The layout was revised in 2014-2015 and all features (avatar, access to subpages, animations and useful tools) are now provided on one comprehensive homepage (which includes a scrolling option). In addition, the bottom of the homepage shows two new features: (i) a poll to collect the opinions of HFM site users on a topic (the topic changes every 4 months), and (ii) an invitation to share views and experiences with other patients, families and caregivers on a Facebook page to which a link is provided.
Use of the 'heartfailurematters.org' website
This section provides statistics on the use and trends in use of the HFM site and refers to how often the site is visited, how frequencies of use differ by language or country, the channels used by visitors to find the site and the devices used to access the site. In addition, search terms (i.e. queries) used by visitors to (potentially) find the site are presented.
Homepage with subpages (number of pages within subpage)
1 Understanding heart failure (9) 2 What can your doctor do (8) 3 What can you do (6) 4 Living with heart failure (10) 5 For caregivers (7) 6 Warning signs (11) 7 FAQ (1) 8 Ask your doctor (11) Avatar 'Anna' is available to guide the user through the website Animations 1 How the normal heart works 2 What goes wrong in heart failure 3 How the heart and the body compensate in heart failure 4 How heart failure causes fluid accumulation 5 How a heart attack can cause heart failure 6 How abnormal heart valves can cause heart failure 7 How vasodilators work in heart failure 8 How diuretics work in heart failure 9 How medical devices work in heart failure Useful tools 1 Symptoms and events diary 
Methods and data analysis
Google Analytics (GA) was used to gain insight into the use of the HFM site from 1 January 2010 to 1 August 2016. GA is a web analytics tool. Web analytics is defined as 'the measurement, collection, processing and reporting of Internet data for purposes of understanding and optimizing web usage'. 4, 5 It provides insight into what the user is doing on the site. Analysis of user behaviour can indicate the types of changes that might be required to the administrator of the website. It offers, however, no insight into the motivation or decision process of the user. 4, 6 The annual number of visitor sessions on the HFM site was extracted. A session was defined as an interaction of a visitor with the site. The session was considered to have ended: (i) when the visitor left the site; (ii) when 30 min of inactivity had elapsed, and (iii) at midnight. 5, 6 In addition, annual numbers of new users (users who have not visited the site previously) and returning users (users who have previously viewed the site using the same device and browser) were extracted. 6 Data on annual numbers of sessions were extracted for each of the nine languages and for each ESC country that uses one of these nine languages as its official native language. 7 Country was determined by the IP address of the user; language was determined by the language settings of the user's browser. Data on the channels by which the visitor to the HFM site was referred to the site were extracted. Examples of channels are links provided by a search engine (organic channel), other websites (referral channel), and through the direct entry of the HFM web address into the user's browser or use of a browser bookmark (direct channel). 6 Numbers of visits from specific devices (desktop PCs, smartphones, tablets) were registered.
Finally, the top 15 queries that actually directed users to the HFM site and the top 15 queries typed into Google (related to 'heart failure') by users, irrespective of whether or not they directed traffic to the site, were identified. We present only the English-language queries. The English-language version of the website is the version most often used and hence we assumed that queries to find the website in English were more firmly established than those for the other language versions, and would therefore represent a sound example.
Results
The total annual number of sessions by new and returning users to the HFM site increased from 416 345 in 2010 to 1 636 368 in 2015 (Figure 2) . Numbers of both new and returning users increased in this period: the number of new users rose from 372 926 to 1 434 985 and the number of returning users increased from 43 419 to 201 383.
Annual numbers of sessions in this period increased across all available languages, with the largest increase observed for the English-language website (from 256 843 to 827 864) (Figure 3) . In 2015, annual numbers of sessions on the Dutch-, German-and Russian-language websites decreased, coinciding with the occurrence of substantial technical problems in these three versions (Figure 3) .
Visits by users living in ESC countries contributed to the total numbers of sessions on the German, French, Russian and Dutch versions of the website. The majority of users (72% in 2014) found the website by clicking on an organic search listing; other users arrived at the site through a paid search advertisement (16%), and through direct (9%) and referral (2%) channels (Figure 4 ). This distribution of method of access remained consistent across the years, although the frequencies of sessions per search type increased.
The distribution of numbers of sessions conducted on desktop computers, smartphones and tablet devices, respectively, altered over the years, with a rapid increase in access through smartphones ( Figure 5 ). In 2015, 50% of sessions were conducted on desktop PCs, 38% on smartphones and 12% on tablets.
During 2015 and 2016, the HFM site was found by users using search terms related to HF, including those referring to HF stages, HF symptoms and how to check blood pressure ( Table 1) .
Queries related to 'heart failure' on Google but not (necessarily) directing users to the HFM site were less HF-specific and included terms such as 'blood pressure' and 'heart attack'.
Discussion Lessons learned so far
Use of the site has substantially increased over time, with 1 636 368 sessions recorded in 2015. Given that HF affects a conservatively estimated 23 million people worldwide 8 and that, in addition to patients, relatives, caregivers, health care professionals and medical students are among the users of the HFM site, a large population of patients has yet to be reached.
An important lesson concerns the fact that extensive and preferably daily technical IT support is required to maintain a website and keep it up to date. Technical deficiencies hinder users from optimally navigating through the website and have a major impact on its use. The decrease in sessions in German, Dutch and Russian in 2015 is easily explained by the persistence of a 'bug' for 6 months during the conversion from the old to new layouts. A main issue concerned the fact that the URL used to show the HFM site in the native language was not converted to the URL of the new layout and, as a result, visitors were sent to the former website, which was no longer available. This resulted in a sharp decrease in both the number of sessions and the website's visibility in search engines because the site no longer appeared on the first page of search engine results, but instead was listed on page 2 or later. This bug was detected and removed in early 2016. Another important lesson is that search engine optimization is more critical if a website is available in multiple languages because cross-language retrieval by search engines is poor. 9 As well as IT support, continuous professional promotional support is important for search engine optimization, as are links between other professional disease management sites and the HFM site. Although permission to link the HFM site to other websites was often granted rapidly, the technical work required to do so was challenging and involved more time and personnel than had been anticipated.
A further concern relevant to search engine optimization referred to the establishing of an infrastructure for promoting the website at national level by national HF and/or cardiac societies and health care professionals soon after the website's launch, which should have been encouraged and financially supported to a greater degree. It has become clear that recommendation of the site by health care professionals (e.g. cardiologists, HF nurses, general practitioners) is an effective way of increasing its accessibility.
10,11
From its initiation, there was much enthusiasm for the HFM site from non-English-speaking countries. We were able to fund . 
Future strategies
We continually try to further improve and modify the website to meet the objectives of the website and to better serve its users. We are also currently investigating the impacts of access to the HFM site on self-care, HF knowledge, user satisfaction, hospitalization and mortality through the e-Vita heart failure randomized trial.
10
Finally, daily technical IT support has been put in place to ensure that the various language versions of the website are screened for bugs, with the aim of resolving any technical issues before any harm is done. The accessibility of the website and the ease with which it can be located could be further improved. More effort should be put into search engine optimization to increase the likelihood of patients and carers of finding the website. It is important to ensure that the HFM site appears on the first page of search engine results when search terms such as 'heart failure' and others in Table 1 are used and that equivalent results are obtained for all nine language versions because people tend to search the Internet in their native language. 9 Further, professional promotion of the website is a key component and should be supported by a back-up team that collects information on different national infrastructures (e.g. local patient and health care professional organizations), creates promotional proposals and is responsible for their implementation in the various countries.
. A limitation of the present method of using GA data is that it provides only an overview of an HFM site's usability and potential problems.
11 A future strategy will involve a more thorough analysis of use of the website by other techniques such as interviews, expert opinions and think-aloud methods (asking participants to verbalize their thoughts as they move through the website).
11,12
These methods help to elucidate motivating factors and decision processes in users that cannot be provided by GA. Think-aloud interviews are part of the e-Vita heart failure trial 10 and represent a first step towards understanding user preferences and eventually improving the website further. An additional proposal refers to the establishing of a helpdesk at which 'bugs' can be reported and suggestions made by users of the website. This information can also be used to optimize the performance of the website continuously.
Finally, insight into the demographic data of a representative sample of users of the HFM site would be informative in order to 'phenotype' those actually visiting the website. This will also help to improve the website.
Conclusions
The various versions of the website www.heartfailurematters.org are widely used by increasing numbers of visitors. Uptake and use could be further improved by a continuous process of qualitative assessment of user preferences and the provision of professional helpdesk facilities and IT and promotional support. Our experience should be helpful in the design and development of future medical education websites for use by lay persons.
